Reduction of HIV p24 antigenaemia by zidovudine was investigated in 34 HIV antibodypositive, asymptomatic patients in a randomised, double-blind, placebo-controlled trial. Zidovudine was shown to lower p24 antigen levels as effectively when administered twice daily as when administered four times daily. Serum levels of p24 antigen varied little over 18 weeks in patients taking placebo.
Introduction
In the search for prognostic factors that influence progression ofHIV disease, a retrospective study has shown that patients who express p24 antigen in serum and lose antibodies to p24 antigen have a poor prognosis and are at increased risk of progression to CDC Stage IV disease.' Zidovudine has previously been shown to suppress p24 antigenaemia. '3 In a recent multicentre trial4 of its use in asymptomatic patients, 500 mg and 1500 mg of zidovudine daily were compared with placebo. Both treatment regimes involved five oral doses each day at four hour intervals. In the United Kingdom, Wellcome now recommend a dose regime of 250 mg qds of zidovudine and few studies have investigated alternative dosing schedules. de Wolf and co-workers5 have reported efficacy with a twice daily zidovudine regime, in combination with acyclovir, for maintenance of suppression ofp24 antigen, but no studies have been reported of the use of this dosing frequency for the induction and maintenance of suppression of p24 antigen as part of a blinded, placebo-controlled study.
The aims of the present study were to establish whether serum p24 antigen levels were reduced as effectively by a total of 1200 mg zidovudine given twice daily (bd) or four times daily (qds), and whether any reduction could be maintained when the total dose was reduced to 800 mg daily.
Patients and methods
Patients attending the HIV clinic at St Thomas' Hospital who were asymptomatic or who had persistent generalised lymphadenopathy (CDC stages II/III) and who expressed p24 antigen in their serum on at least two occasions within six months were eligible for the study. All patients gave their informed consent and the study was approved by the Ethics Committee at St Thomas'. We excluded patients: (1) with haematological or biochemical parameters outside the recommendations of the protocol, for instance, Hb < 11 g/dl; serum creatinine > 180 mol/l, (2) who had received experimental/antiviral treatment in the preceding six months, (3) who were intravenous drug users on maintenance treatment.
Thirty six patients were enrolled, but two patients withdrew from the study, one during the two-week run-in period and the second at week 0. The remaining patients comprised 32 homosexual men, one heterosexual female contact of an intravenous drug user and one heterosexual contact of an African female. The mean age was 32.8 years (S.E. 1.6) and mean weight 67.7 kg (S.E. 1-5).
The 34 patients were randomised into three groups and were given identical unmarked 100 mg capsules containing placebo (12 patients) or zidovudine, 1200 mg in divided doses for six weeks, followed by 800 mg for six weeks (table 1). All patients were treated double-blind throughout the period of the study which included three weekly pre-treatment assessments, 12 weeks of medication, and assessments two and four weks after finishing treatment.
Patients were seen weekly for the first nine weeks and fortnightly thereafter. Haematological, biochemical and virological (p24) parameters -were measured at each attendance and T cell subsets monthly by fax analysis. Values of p24 antigen (ELISA, Abbott), CD4 counts and haemoglobin for each subgroup before treatment are given in table 2. The effect of zidovudine can be clearly seen over time, the mean percentage reduction from pre-treatment levels in the qds group being 51% (SEM 9.3) at week 6 and 45% (SEM 8.5) at week 12. In the bd group, the mean percentage reduction was 60% (SEM 4.8) at week 6 and 48% (SEM 7.2) at week 12. The reduction in p24 antigen levels that was induced at 1200 mg/day was maintained in both treatment groups when the dose was reduced to 800 mg/day at week 6 and analysis of variance of the combined treatment groups versus placebo was highly significant (p < 0.0001).
There was no change in the mean p24 antigen level in the placebo group at weeks 6 and 12. There was a marked consistency in the repeated measurements of p24 antigen levels in the 12 placebo patients (mean SD of logged values = 0-14).
An Pre-treatment Hb levels were 14.9 g/dl and 15-8 g/dl in these two patients falling to 8-0 g/dl and [5] [6] [7] g/dl respectively after eight weeks (NB: serum B,, in both patients was within normal limits). The first 
Discussion
The recommended daily regime for zidovudine was originally 1200 mg divided into four hourly doses, on account of the short plasma half-life of the drug,'" a frequency of administration found inconvenient by many patients. This suggested a need for the investigation of the efficacy of less frequent dosing, as well as alternative total daily doses. If serum p24 antigen levels reflect the level of viral replication and disease activity (a reasonable but unproven supposition), a drop in levels could provide a useful measurement of the efficacy of antiviral treatment. The total daily dose of zidovudine and its frequency ofadministration can be tested against this assumption as an alternative to measuring end-points such as disease progression, development of AIDS, or death. Changing serum p24 antigen levels may provide a more reliable short-term measure of response to treatment than CD4 counts because of the latter's variation in a given patient.
Different total daily doses of zidovudine have been investigated in patients similar to ours by Volberding et al (500 mg and 1500 mg)4 and Fischl et al (1200 mg)7 in five times and six times daily doses respectively, and a reduction in p24 antigen levels was used as one of the outcome criteria in both studies.
We have shown that zidovudine 1200 mg and 800 mg is as effective in reducing serum p24 antigen levels when taken twice daily, as when taken four times a day in HIV antibody positive patients with CDC Stage II/III disease. In this study there was no evidence of increased toxicity with the bd dosage, although higher peak levels of zidovudine might be expected to result. Two patients out of 22 (9%) treated with zidovudine required blood transfusions because of significant anaemia. Despite this, there was no significant difference between the two treatment regimes in haematological toxicity. Side 
